Metrazole induction of c-fos and proenkephalin gene expression in the rat adrenal and hippocampus: pharmacological characterization.
We have previously reported that the administration of metrazole (MTZ) produces a sequential, dose-dependent induction of c-fos and proenkephalin (Penk) gene expression in the rat hippocampus and adrenal. The adrenal is more sensitive to induction of these genes by MTZ. In the present study, we have compared the induction of c-fos and Penk in the hippocampus and adrenal, and examined the consequences of selected pharmacological manipulations. Treatment with LY274614, a competitive NMDA-receptor antagonist, blocked MTZ-induced convulsions and the MTZ-induction of c-fos and PPenk mRNAs in the hippocampus, and PPenk mRNA in the adrenal. However, in the adrenal the MTZ-induction of c-fos was only partially inhibited by LY274614. A combination of peripheral acting cholinergic antagonists (chlorisondamine plus methylatropine) prevented the MTZ-induction of adrenal c-fos and PPenk mRNA without significant alterations in the MTZ-induction of hippocampal c-fos mRNA or convulsions. Trifluoperazine, a calcium/calmodulin inhibitor, attenuated the MTZ-induction of c-fos mRNA while potentiating the MTZ-induction of PPenk mRNA in both the hippocampus and the adrenal. These results demonstrate that the MTZ induction of c-fos and Penk gene expression in the rat adrenal can be modulated by drugs acting in the CNS at NMDA receptors, in the periphery at postsynaptic cholinergic receptors and intracellularly at the calcium/calmodulin signal transduction pathway. Furthermore, we provide additional evidence that MTZ-induction of c-fos and Penk mRNAs can be dissociated by drugs acting at these sites.